The effects of cyclosporin A (CsA), a potent immunosuppressive drug with antiparasitic activity, on the innate immunological response in guinea pig lungs during an early period (6th and 14th days) after T. spiralis infection were studied. CsA treatment of T. spiralis-infected guinea pigs caused a significant attenuation of immunological response in lungs by decreasing lymphocyte infiltration into pulmonary alveolar space, inhibiting alveolar macrophage superoxide anion production and lowering both the production of NO metabolites measured in bronchoalveolar lavage fluid and expression of the iNOS protein in lung homogenates, allowing us to speculate that the T. spiralis-dependent immunological response is dependent on lymphocyte T function. Interestingly, CsA itself had a pro-inflammatory effect, promoting leucocyte accumulation and macrophage superoxide production in guinea pig lungs. This observation may have a relevance to the situation in patients undergoing CsA therapy. 
ing lungs (Weatherly, 1983) . Mating of adult worms (developing from infective larvae) occurs in the epithelium of the host's small intestine. The fertilized females enter the intestinal wall and release newborn larvae to the bloodstream (Despommier, 1993) . These, penetrating host's skeletal muscles, pass on their way the liver and lung microvascular systems (Wang & Bell, 1986) . Larval cuticular fragments, found in the lungs of T. spiralis-infected rats (Bruschi et al., 1992) , may act as antigens stimulating both specific and nonspecific defense reactions during the so called "lung phase" of infection. Gastrointestinal nematode infections are known to be controlled by T-cell mechanisms of immunity (Miller, 1984) via the release of lymphokines, generating acute inflammatory response (Bolas-Fernandez et al., 1988) . Granulocytes and macrophages have been shown in vivo to be involved in killing newborn larvae by antibody-dependent cytotoxic mechanisms (Bell, 1998) .
The fungal cyclic undecapeptide cyclosporin A (CsA) is a potent immunosuppressive agent causing a specific and reversible inhibition of T helper lymphocyte activation and function. CsA inhibits production of cytokines (IL-2, IL-6, IFN-g) by T helper lymphocytes stimulated through the T cell antigen receptor pathway (Colombani & Hess, 1987; Bunjes et al., 1981) . This results in an indirect inhibitory effect on growth and differentiation of B lymphocytes and other antigen-presenting cells. Indirect inhibitory effects of CsA on mastocytes, eosinophils and natural killer cells have been also described (Thomson, 1992) . Numerous studies revealed macrophage functions, e.g. phagocytic activity, chemotactic migration, superoxide and peroxide production and protein secretion, to be unchanged or reduced in the presence of CsA (Losa Garcia et al., 1998; Svenson et al., 1995;  reviewed by Thomson, 1992) . Inhibitory effects of CsA on nitric oxide production in macrophages have also been reported (Conde et al., 1995; Hattori & Nakanishi, 1995) .
In addition to the complex immunomodulatory action, CsA was also found to exert potent anti-parasitic effects, observed during infections by both protozoan and metazoan parasites (Chappel & Wastling, 1992) . Since cyclosporin A is both antiparasitic and immunomodulatory, its clinical use in the management of organ transplantation has implications for opportunistic parasitic infections in postoperative patients (Chappel & Wastling, 1992) .
Pulmonary alveolar macrophages, together with neutrophils, form the first line of lung defence against pathogens. Nonspecific immune response involves production of reactive metabolites of oxygen and nitrogen by macrophages of many species, originating from the activities of the NADPH oxidase complex and inducible nitric oxide synthase (iNOS, EC 1.14.13.39; induced by macrophage-antigen contacts), respectively (Morel et al., 1991; Oswald et al., 1994) . Regulation of iNOS expression is under control of two cytokines: IFN-g being activatory, and TGF-b being inhibitory (Iyengar et al., 1987; Nathan & Xie; 1994; Vodovotz et al., 1996) . Superoxide anion and nitric oxide, as well as their metabolites, are highly toxic for most pathogens, including parasitic nematodes (James, 1995; Miller & Britigan, 1997) , but little is known about their role in the defence against T. spiralis infection.
Our earlier studies showed that T. spiralis infection evokes a response in the lungs of guinea-pigs during an early period (4-14 days after infection), manifested by an increase of cellular infiltration of alveolar space and transient activation of superoxide production by cultured alveolar macrophages (Dzik et al., 2000) . The present study was aimed at examining the effects of CsA on the innate immunological response in guinea pig lungs following T . spiralis infection, on 6th and 14th days after infection, i.e. at the time of possible consequences of the passage of newborn larvae through the vascular bed of lungs (5-6th days after infection, cf. Bruschi et al., 1992) were expected. The influence of CsA treatment was followed on cellular infiltration into pulmonary alveolar space, production of superoxide anion and nitric oxide (the latter resulting from NOS activity) by cultured alveolar macrophages and accumulation of nitric oxide metabolites (nitrites and nitrates) in bronchoalveolar lavage fluid (BALF) and lung tissue. In addition, expression of iNOS was evaluated by immunobloting in macrophages obtained from animals infected with T. spiralis and treated with CsA or anti-TGF-b antibody. Animal treatment. Guinea pigs tricolor (250-350 g), both sexes, were purchased from a farm in Zamienie (Poland). All experimental procedures were according to the guidelines of and approved by the Animal Care Committee at the Stefañski Institute of Parasitology of the Polish Academy of Sciences.
MATERIALS AND METHODS

Reagents
Trichinella spiralis: maintenance and infection. Parasites were maintained and infective larvae isolated as previously described (D¹browska et al., 1996) . Guinea pigs were infected per os with 4 000 larvae/animal (Lindor et al., 1983) and kept under standard conditions. Bronchoalveolar lavage (BAL) was performed on 6th and 14th days after infection. Uninfected guinea pigs served as controls. Anti-TGF-b antibody treatment. Polyclonal antibodies against TGF-b (0.375 mg in 0.5 ml of 0.9% NaCl) were injected twice on the 3th and 5th days after T. spiralis infection into vena femoralis of anaesthetized guinea pigs. Paralelly, T. spiralis-infected animals, used as controls, were injected with 0.9% NaCl. BAL was performed on the 6th day after infection.
Bronchoalveolar lavage (BAL). Each animal was anaesthetized with sodium pentobarbital (Nembutal, 75 mg/kg body weight i.p.). After intratracheal intubation BAL was performed by introducing and aspirating PBS (three 6-ml allotments). The combined BALF was centrifuged (400´g, 5 min). The cell pellet was suspended in PBS, cell number and viability (always > 90%) were determined, smears were prepared and the remaining material was taken for macrophage isolation. Differential cell counts were performed (under a light microscope) after staining of smears with May-Grünwald-Giemsa stain (with 500 cells counted). Lung samples. Following BAL, lungs were perfused with PBS, dissected and homogenized (in an ice bath) with 0.15 M KCl containing 1 mM phenylmethylsulfonyl fluoride (PMSF) and 1 mg/ml leupeptin. Homogenates were centrifuged at 20 000´g for 20 min at 4°C. -was determined based on superoxide dismutase-inhibited reduction of ferricytochrome c (Yamashita et al., 1985) . Briefly, following incubation of macrophages in HBSS containing 80 mM ferricytochrome c and 20 mg/ml catalase, with or without superoxide dismutase (20 mg/ml), samples were withdrawn at 0, 15, 30, 45 and 60 min and absorbance was measured at 550 nm (e = 21 000 M -1 cm -1 ).
Cell lysates. Cultured macrophages were placed on ice and lysed with 200 ml of ice-cold lysis buffer containing 50 mM Tris-buffered saline, pH 8, 10% glycerol, 1% Triton X-100, 5 mM PMSF, leupeptin and pepstatin (each 2 mg/ml), and 1 mM dithiothreitol (DTT). Lysates were centrifuged (9 000´g, 4°C, 5 min) and supernatants stored at -20°C until assayed for NOS activity and protein expression.
Nitric oxide synthase activity. The assay was based on [ 14 C]citrulline production from (Xia & Bredt, 1998) . Briefly, cell lysates (25 ml) were added to a reaction mixture containing 25 mM Tris/HCl, pH 7.5, 100 mM [ 14 C]arginine, 3 mM tetrahydrobiopterin, 1 mM FAD, 1 mM FMN and 1 mM NADPH. Nonenzymatic controls were run either in the absence of NADPH or in the presence of 1 mM Nw-nitro-L-arginine methyl ester (L-NAME) in the reaction mixture. The reaction was terminated after 15 min incubation at 37°C by addition of 4 ml of Hepes, pH 5.5, containing 5 mM EDTA. The resulting solution was applied into 0.6 ml bed volume of Dowex 50´8-400 Na + form and followed by additional 4 ml of the Hepes/EDTA buffer. The flow-through was collected in a 20 ml scintillation vial containing 16 ml of Bio Care scintillation cocktail and its radioactivity was measured. Nitrite (NO 2 -) and nitrate (NO 3 -) measurements. NO 2 -was measured in BALF supernatants or lung homogenates after reduction to NO 2 -by nitrate reductase (from Aspergillus sp.) in the presence of NADPH. Excess of NADPH was removed by addition of lactate dehydrogenase and pyruvate (Gilliam et al., 1993) . Parallely, the recovery of sodium nitrate standard was evaluated. NO 2 -was assayed with Griess reagent (Green et al., 1982) . Briefly, 100 ml sample was deproteinized with 30 ml of 0.5 M NaOH and 20 ml of 0.4 M ZnSO 4 , and centrifuged. After addition of Griess reagent (1% sulfanilamide in 2.5% phosphoric acid and 0.1% naphtylethylenediamide-HCl), followed by 10 min incubation, absorbance was recorded at 545 nm. Concentrations were determined based on a standard curve prepared with sodium nitrite (0.2-5.0 nmol/sample). The sensitivity of the assay was 0.5 mM.
Immunoblot analysis. Cell lysates or lung homogenates (30 mg of protein per lane) were subjected to SDS/polyacrylamide (10%) gel electrophoresis and proteins were electrotransferred to PVDV membrane in a buffer containing 25 mM Tris, 192 mM glycine, pH 8.3, 20% methanol and 0.05% SDS. The enzyme protein was visualized using mouse monoclonal antibody (specific for iNOS of mouse, rat, human and dog) from Transduction Laboratories (U.S.A.). Immunodetection was performed using Amplified OPTI-4CN Kit (Bio-Rad) according to the manufacturer's protocol. As a positive control lysates from peritoneal macrophages of mice treated with BCG were used.
Protein assay. Protein concentration was measured in macrophage lysates with Cooma-ssie Brilliant Blue G-250 as described by Spector (1978) .
Statistics. Results are presented as mean ± S.E.M., with the number of experiments (N) given in parentheses. The nonparametric signed rank Mann-Whitney U test (Siegel, 1956 ) was used to evaluate significance of differences (considered significant when H 0 could be rejected at a > 0.05) between samples.
RESULTS
Cellular infiltration of alveolar space
Consistent with our previous results (Dzik et al., 2000) , guinea pig infection by T. spiralis larvae was followed by a marked increase of cell infiltration to the pulmonary alveolar space starting on the 4th day and persisting until 14th day after infection. Macrophages, neutrophils, and eosinophils were significantly accumulated on the 6th and 14th days after infection (Fig. 1) but only an apparently transient increase of lymphocyte number on the 6th day was noted. Treatment of uninfected animals with CsA 2 days before and 4 days after placebo administration resulted in an unexpected extensive accumulation of macrophages, lymphocytes and eosinophils (reflected also by total cell number) in pulmonary alveolar space (Fig. 1A , C, D and E). Treatment of T. spiralis-infected animals with CsA resulted in significantly changed macrophage and lymphocyte infiltration observed 6 days after infection. CsA caused a further increase of total leucocyte and macrophage number with a simultaneous diminution of lymphocyte infiltration (Fig. 1A , C and E), and no change in the number of eosinophils and neutrophils ( Fig. 1 B and D) compared with infected, non-treated animals. It should be noted that on the 14th day after infection no effect of CsA on cellular infiltration into alveolar space of infected animals was observed (Fig. 1) .
Superoxide anion production
Alveolar macrophages, recovered from BALF on 6th day after infection, showed a prominent O 2 -production, about 3-fold higher than control values (Table 1) but the difference became insignificant on the 14th day after infection. While CsA treatment doubled superoxide anion production by infiltrating macrophages of uninfected animals, it abolished the stimulation of O 2 -production on the 6th day and, to a lesser extent, on the 14th day after infection with T. spiralis (Table 1) .
Nitric oxide production resulting from NOS activity
NO synthesis was not stimulated over its basic rate in alveolar macrophages from T. spiralis-infected animals on the 6th day after infection. Moreover, on the 14th day after infection NO production was even significantly lowered (Table 1) . CsA treatment of both control and T. spiralis-infected guinea pigs was without any significant effect on NOS activity in lysates of alveolar macrophages, with the exception of the 14th day after infection, when it appeared to prevent the above mentioned lowering of NO production ( Table 1) . Treatment of guinea pigs in vivo with BCG vaccine, a well recognized stimulus of iNOS expression in rodents, did not increase nitric oxide production (not shown).
Expression of iNOS protein in macrophages and lungs
Immunoblot analysis of macrophage lysates from uninfected, T. spiralis-infected, and BCG-treated guinea pigs, probed with antiiNOS antibody (crossreacting with mouse, rat, dog and human iNOS), demonstrated an immunoreactive protein band (Fig. 2 ) . The reactive protein is located at the position corresponding to that in the positive control (lysates from peritoneal macrophages of mouse stimulated with BCG) and is located at the same position as the prestained molecular mass standard of 132 kDa (Bio-Rad). Lysate of peritoneal macrophages from non-stimulated mouse, used as a negative control, did not show the iNOS band. Cyclosporin A did not affect expression of iNOS in macrophages both of uninfected and T. spiralis-infected guinea pigs. Also injection of antibodies against TGF-b was without effect on iNOS expression.
Immunoblot analysis of lung homogenates also demonstrated the presence of nitric oxide synthase in lungs of both uninfected and T. spiralis-infected guinea pigs (Fig. 3) antibodies increased (2-3-fold, as indicated by densitometric estimation; not shown) the expression of iNOS in the lungs. Guinea pig alveolar macrophages iNOS Figure 2 . Expression of iNOS protein in guinea pig and mouse macrophage lysates.
Lane 1, molecular mass standards; lane 2, alveolar macrophages from uninfected, non-treated guinea pig; lane 3, alveolar macrophages isolated 6 days after T. spiralis infection of guinea pig; lane 4, alveolar macrophages isolated 6 days after T. spiralis infection and anti-TGF-b antibody treatment (on the 3th and 5th days after infection) of guinea pig; lane 5, alveolar macrophages from uninfected, CsA-treated guinea pig; lane 6, alveolar macrophages isolated 6 days after T. spiralis infection and CsA treatment of guinea pig; lane 7, alveolar macrophages isolated 14 days after T. spiralis infection of guinea-pig; lane 8, alveolar macrophages isolated 14 days after T. spiralis infection and CsA treatment of guinea pig; lane 9, alveolar macrophages from BCG-treated guinea pig; lane 10, peritoneal macrophages from control mouse; lane 11, peritoneal macrophages from BCG-treated mouse.
the nitrite and nitrate levels in lungs of both infected and uninfected guinea pigs (Table 2 ).
DISCUSSION
In the earlier studies a significant increase of cellular infiltration into pulmonary alveolar space in the early period (4-14 days) after T. spiralis infection, suggested that bronchoalveolar leucocytes play a significant role in lung resistance against migrating larvae (Dzik et al., 2000) . Similar results were obtained by Egwang et al. (1984) who studied cellular responses in rat lungs following primary and secondary infection with Nippostrogylus brasiliensis, another parasite whose larvae migrate via blood and lymphatics through the lungs. As shown in the present paper, treatment with CsA by itself significantly increased macrophage, lymphocyte and eosinophil infiltration into alveolar space of uninfected animals (Fig. 1) . Many studies reveal that CsA may sometimes paradoxically enhance immune responses and induce specific forms of autoimmunity, depending on the dose, timing of drug delivery and experimental model (for a review see Prud'homme and Vanier, 1993) . To our knowledge there are no data concerning the effects of CsA on cellular infiltration in the lungs. In other tissues increased accumulation of macrophages and granulocytes after CsA treatment has been reported (Dick et al., 1997; Taskinen & Roytta, 2000) . Most studies were dealing with the effects of CsA on the antigen-induced immunological response, expressed mainly by eosinophil infiltration, induced in the lungs in vivo or in vitro.
Treatment with oral CsA affected the response of guinea pigs to the parasite by markedly increasing T. spiralis-induced total cell accumulation in alveolar space on the 6th day after infection (Fig. 1E) . Polymorphonuclear leucocyte infiltration in CsA-treated, T. spiralis-infected guinea pigs, was increased non-significantly due to high individual variations (Fig. 1B, D) . Similarly, Ceyhan et al. (1998) observed increased total number of BAL cells after inhalation of CsA by ovalbumin-sensitized rats.
Apart from a beneficial effect of CsA on allergen-induced bronchial eosinophilia in guinea pigs in vivo (Lagente et al., 1994) , no significant effect on BALF eosinophil content was found during hypersensitivity pneumonitis caused by actinomycete Faeni rectivirgula in mice (Denis et al., 1992) or acute cutaneous inflammation in guinea pigs (Teixeira et al., 1996) . According to Norris et al. (1992) , CsA treatment following sensitization did not reduce antigen-induced eosinophilia in guinea pig lungs but abolished it when the drug was given at the time of sensitization. A pro-inflammatory action of CsA was described also by Wang et al. (1993) , who observed increased eosinophil recruitment in the lungs of mice with allergic bronchopulmonary aspergillosis after pretreatment with the drug.
It has to be pointed out that while CsA maintained significantly increased macrophage accumulation, it prevented lymphocyte infiltration induced by T. spiralis on the 6th day after infection (Fig. 1A and C) . Decreased lymphocyte infiltration was also described in BALF of mice with hypersensitivity pneumonitis caused by F. rectivirgula in vivo (Denis et al., 1992) and in sensitized rats with allergen induced hyperresponsiveness (Elwood et al., 1992) . A decrease lymphocyte accumulation by CsA has been proposed to be due to the drug's ability to suppress lymphokine production and inhibit of leucocyte-endothelial interactions (Issekutz, 1989; De Caterina et al., 1995; Chapman & Mazzoni, 1994) . The lack of CsA effect on cellular infiltration of bronchoalveolar space induced by T. spiralis on 14th day after infection may be due to the limited availability of the drug at this time interval (Kahan, 1994) .
While the ability of CsA to induce reactive metabolites of oxygen has been extensively studied, its mechanism is still unclear. It has been shown that CsA toxicity in kidney, liver and nervous system is accompanied by increased both H 2 O 2 production and lipid peroxidation, and concominantly decreased cellular level of reduced glutathione (Suleymanlar et al., 1994; Wolf et al., 1994; Calo et al., 2000) . Stimulation of superoxide production and significant prolongation of ADP-stimulated superoxide production have been observed in rat alveolar macrophages treated with CsA in vitro (Forman et al., 1998) . In accord, alveolar macrophages of uninfected guinea pigs responded to treatment of animals with CsA by stimulation of superoxide anion production (Table 1) . In unstimulated cells CsA may influence the dephosphorylation processes accompanying activation of NADPH oxidase, as okadaic acid, a protein phosphatase 2A inhibitor, has been shown to prolong the oxidase activation caused by phorbol ester or formyl-methionyl-leucyl-phenylalanine in human neutrophils (Lu et al., 1992) .
CsA treatment caused an attenuation of the enhanced O 2 -production by macrophages from T. spiralis-infected animals (Table 1) , suggesting the signal for activation of macrophage NADPH oxidase to be inhibited by CsA. A similar inhibitory effect of CsA was observed by Chiara et al. (1989) in phorbol ester-stimulated resident peritoneal mouse macrophages. With respect to the latter, it has been shown that CsA inhibits cytokine gene expression in activated T lymphocytes and macrophages (Thomson, 1992; Svensson et al., 1995) by blocking calcineurin, a Ca 2+ /calmodulin dependent serine/threonine phosphatase (Liu et al., 1991) . NOS activity in cultured guinea pig alveolar macrophages was not increased on the 6th and decreased on 14th day after T. spiralis infection. Following CsA treatment, the activity was unchanged on 6th and 14th days after infection, but on 14th day after infection it was higher than in non-treated control (Table 1) . Hence, CsA treatment appears to prevent the lowering of NOS activity, observed on 14th day after T. spiralis infection. It is well established that expression and activity of iNOS in rodent macrophages is induced by LPS, IFN-g, TNF-a or BCG (Morris & Billiar, 1994; Zhang & McMurray, 1998) , although species differences have been reported (Salter et al. 1991; Jesch et al., 1997) . Guinea-pig alveolar macrophages did not produce NO after in vitro stimulation with hrIFN-g and/or LPS or BCG (Zhang & McMurray, 1998) . Comparative studies revealed that Legionella pneumophilia infection caused induction of NO production in mouse, but not in guinea pig, peritoneal macrophages (Rajagopalan-Levassieur et al., 1996) . However, endothelial and/or epithelial cells of airways (Rochelle et al., 1998; Nijkamp et al., 1993) are a potential source of NO metabolites recovered in BALF supernatant and might be responsible for the observed increase of nitrate and nitrite accumulation (Table 2). Since endothelial cells are in intimate contact with larvae during their intravascular lung migration phase, it is tempting to speculate that they may play role in a defense mechanisms in vivo (cf. Oswald et al., 1994) . However, this effect was attenuated by CsA treatment, although CsA did not effect NO metabolite production in uninfected animals (Table 2), which argues against the involvement of endothelial NOS known to be stimulated by CsA treatment (Navarro-Antolin et al., 2000) .
Immunoblot analysis with a specific antiiNOS monoclonal antibody, of alveolar macrophage lysates from control and T. spiralis-infected guinea pigs, showed the presence of an immunoreactive protein, identified additionally as iNOS by its molecular mass and colocalization with a positive control (BCG-stimulated mouse peritoneal macrophages) (Fig. 2) . Guinea pig macrophage iNOS expression was not influenced by in vivo treatment with CsA or anti-TGF-b antibody (Fig. 2) . In contrast, CsA has been demonstrated to inhibit iNOS expression in many cell lines, including rat aortic smooth muscle cells (Muramo et al., 1995) , transformed macrophage cell line J774 (Burkart et al., 1992) , rat renal mesangial cells (Kunz et al., 1995) and murine macrophage cell line RAW 264.7 (Attur et al., 2000) . Moreover, TGF-b is known to destabilize iNOS mRNA and decrease its translation in inflammatory mouse macrophages, as well as to reduce the level of the iNOS protein in mouse peritoneal macrophages (Vodovotz, 1997) . So, neutralization of this cytokine with antibodies was expected to augment the expression of iNOS in macrophages, which was not the case. Similarly, treatment with anti-TGF-b1 did not raise the low NO production of human monocytes in response to cytokines (Weinberg et al., 1995) . The lack of influence of CsA or anti-TGF-b antibody on iNOS expression in alveolar macrophages, isolated from both uninfected and T. spiralis-infected guinea pigs, suggests that iNOS is constitutively present in guinea pig macrophages and is regulated by mechanisms different from those found so far in other rodent's macrophages.
As it was mentioned above, lungs contains NOS derived from endothelial and/or epithelial cells of airways and from interstitial macrophages. The latter may explain the pattern of the iNOS expression in guinea pig lung homogenates being different from that in alveolar macrophages (Fig. 3) . The available data indicate NOS isolated from guinea pig lung to be distinct from the common iNOS isoform, as it is calcium-dependent and insensitive to in vivo treatment of the animals with LPS (Salter et al., 1991; Shirato et al., 1998) . Expression of iNOS in lungs of control and T. spiralis-infected guinea pigs was abolished by CsA treatment, but present, and even enhanced, in homogenates from T. spiralis-infected and anti-TGF-b treated animals (Fig. 3) . The sensitivity of guinea pig lung iNOS expression to CsA observed in our studies may suggest a requirement for calcineurin-mediated NFkB activation (Nathan & Xie, 1994) . Recently, Bian et al. (2001) described the iNOS protein to be expressed in control, uninfected mouse lung, the expression being lowered by T. spiralis infection. Expression of iNOS was observed also in lung (and alveolar macrophages, see above) of uninfected guinea pigs but it was not lowered by the infection (Figs.  2, 3 ). The present results indicate that iNOS expression in guinea pig lungs is not correlated with NO metabolite production (Table 2, Fig. 3 ), as the effects of CsA (abolishment) and anti-TGF-b antibodies (enhancement) on iNOS expression did not influence NO metabolite production accordingly (by either canceling or increasing this production). The latter points to the participation of other NOS isoforms.
In conclusion, it is shown that CsA by itself has a pro-inflammatory effect, promoting leucocyte accumulation and macrophage superoxide production in the lungs of guinea pigs, which may have a relevance to the situation in patients undergoing CsA therapy. However, CsA treatment significantly attenuates the parasite-induced response in the lungs of guinea pigs, allowing one to speculate that T. spiralis-dependent immunological response is dependent on lymphocyte T function.
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